
TEAM
Virtual Manufacturing Enterprise Modeling

Material Removal Enterprise Model

• What
– Developed an enterprise model of the global distributed TEAM 

material removal product realization process

• Why
– Identify opportunities for critical process improvement
– Analyze process flowtime constraints

• How
– Developed heirarchical model with Extend
– Performed simulation of activities and information flow

» Connectivity and dependency of tasks
» Flow of information
» Duration of events

– Documented results
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Enterprise Model Includes Entire Product Realization Process

ExecutionDesign Optimization

Optimize

Resources



Realization
Script



Product,

Process &

Resource

Tradeoffs

Optimize

Product



Process



Generate

Shop Floor

Control

Optimize

Design Design

Product

Concept Optimization

Acquire

Resources

Analyze Analyze

Design Analyze

Perform

Fabrication

and 

Assembly

Operations

Industry

Government

Academia

Product

Product,

Process &

Resource

Tradeoffs

Process



Optimize

OptimizeOptimize

Design DesignAnalyze Analyze

Design Analyze

Resources



Capture 

Customer

"Whats"

Capture 

Customer

"Whats"

Synthesize

"Hows"



Synthesize

"Hows"



Evaluate

Performance,

Cost, Schedule

& Risk

Evaluate

Performance,

Cost, Schedule

& Risk

Industry

Government

Academia

Generate

Shop Floor

Control

Product

ExecutionDesign Optimization

Product

Realization
Script



Concept Optimization

Acquire

Resources

Perform

Fabrication

and 

Assembly

Operations

Enterprise Knowledge

Customer
Needs, Wants &
Expectations

Baseline 
Script

Manufacturing
Script

TVTV

Concept Optimization

1.4 Evaluate
Process
Performance

1.1 Capture Functional
Requirements

1.6
Tradeoff Product,

Process, and
Resources

1.7
Get

Customer
Approval

1.8 Compile &
Release
Baseline Script

Yes

No

1.2 Create
Product Design

1.5 Evaluate
Resources
Performance

1.3 Evaluate
Product
Performance

Customer Needs &
Requirements

Design Optimization

2.11 Complete &
Validate
Manufacturing Script

2.1 Detailed Product
Design

2.4 Detailed Process
Design

2.5 Detailed Resource
Design2.2 Product

Simulation

2.6 Process and Resource
Simulation

2.3
Tradeoff Product

Buy

Build

2.12 Release
Manufacturing Script

2.7
Tradeoff

Process and
Resource

2.8
Tradeoff Product,

Process, and
Resources

2.9
Get

Customer
Approval

Yes

No

2.10
Build/Buy
Decision

Execution

3.1 Generate
Schedule

3.2 Acquire
Resources

3.6 Buy
Product

3.3 Manufacture
Product

3.4 Inspect
Product

Customer
Product



TEAM
Virtual Manufacturing Enterprise Modeling

Enterprise Entities
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Hierarchical Structure is Used for Enterprise Modeling

Enterprise Coordinator

Facility Coordinator

Manufacturing Coordinator

Sheet Metal Coordinator Advantages:
• Include entire enterprise
• Model appropriate
  level of detail
• Graphical interface
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Hierarchy of Material Removal Product Realization Model
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Enterprise Model Applications

• Comparatively assess and measure the 
effectiveness of various operational configurations 
relative to the TEAM mission

• Mission:  Streamline product development by 
deploying integrated, validated product realization 
tools and processes utilizing distributed resources 
in a “virtual” enterprise

• Metrics
– Total time
– Utilization by process
– Cost


